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During animal development, how do epithelial cells coordinate shape changes, movements, and junctional rearrangements so that tissue integrity is maintained during developmental events such as gastrulation and organ morphogenesis? The mechanisms of this coordination are poorly understood, but it is known that they involve adherens junctions, the strong but flexible intercellular junctions that attach epithelial cells to one another.
As reported in a recent issue of Current Biology, Ribeiro et al. [1] have used four-dimensional confocal microscopy and a genetic marking technique to visualize and manipulate individual Drosophila cells as they undergo intercalation and 'zip up' their adherens junctions to rearrange themselves from multicellular to unicellular tubes ( Figure 1) [1] . These junctional acrobatics occur during the development of the Drosophila tracheal system, the gas exchange organ in insects. Although the tracheal system begins as multicellular tubes, or branches, Ribeiro et al. [1] show that by the end of embryogenesis there has been a dramatic restructuring that converts most of the branches into unicellular tubes with autocellular instead of intercellular junctions. At the level of cell dynamics, the difference between unicellular tube formation and other intercalation events may be more topological than mechanistic. Instead of a tracheal cell interposing itself between two other cells as in intercalation, the tracheal cell is interposing itself between itself and another cell during unicellular tube formation. Whether tracheal autocellular junction formation proves to be a direct model for tubulogenesis by intercalation in other organisms or a more general model for investigating junctional rearrangements and control of cell shape, the simplicity, accessibility and genetic tractability of tracheal development make it a powerful system for studying cell biological problems. With a detailed description of the morphogenic events of unicellular tube formation and a key regulatory factor in hand, the stage is now set to identify the molecules that execute these remarkable cell rearrangements.
